Internet-based cognitive behavior therapy (ICBT) has proved effective in reducing mild to moderate depressive symptoms. However, only a few studies have been conducted in a regular healthcare setting which limits the generalizability of the results. The influence of psychiatric comorbidity on outcome is not well understood. In the current study, patients with mild to moderate depressive symptoms in primary and psychiatric care were interviewed using the SCID-I and SCID-II to assess psychiatric diagnoses. Those included were randomly allocated to ICBT (n = 48) or to an active control condition (n = 47). Both groups received therapist support. At posttreatment, ICBT had reduced depressive symptoms on the BDI-II more than the active control intervention (p = .021). However, the difference between groups was no longer significant at the 6-, 12-or 24-month followups. The within-group effect size after ICBT (BDI-II) was large (d = 1.4). A comorbid anxiety disorder didn't moderate the outcome, while the presence of a personality disorder predicted significantly less improvement in depressive symptoms. ICBT had a large effect on depressive symptoms in a sample from regular healthcare. It is possible to obtain a large effect from ICBT despite comorbid anxiety, however, including patients with a comorbid personality disorder in the current form of ICBT seems questionable.
Introduction
It has been found that cognitive behavioral therapy (CBT) is transferable to Internet format, especially when guided by a therapist (Andersson, 2016) who provides support, encouragement, and occasionally direct therapeutic activities (Johansson and Andersson, 2012) . Meta-analyses show that guided Internet-based CBT (ICBT) is an effective treatment for depression (Karyotaki et al., 2018; Richards and Richardson, 2012) . ICBT with guidance seems to be equally effective as face-to-face therapy , and offering ICBT as a complement to standard care expands the availability of effective psychological treatment, as it enables therapists to increase their case load.
There are clear indications that guided internet-based psychological treatments are more effective than unguided treatments (Richards and Richardson, 2012) , although there are exceptions (Titov et al., 2014 ).
The guidance is typically supportive in nature, including encouragement and reinforcement (Holländare et al., 2016; Paxling et al., 2013; Sanchez-Ortiz et al., 2011) but how different aspects of guidance influence outcome is still not fully understood.
Most studies on internet-based psychological treatment have investigated CBT-based interventions, (Ruwaard et al., 2009; Andersson et al., 2005; Hedman et al., 2014; Ruwaard et al., 2012; Williams and Andrews, 2013; Hedman et al., 2012; Dear et al., 2018; Titov et al., 2016; Johansson et al., 2019; Mathiasen et al., 2018) although one study compared internet-based psychodynamic treatment for depression with an active control condition with positive results (Johansson et al., 2013) . One study compared guided ICBT with individualized email therapy (Vernmark et al., 2010) , and moderate to large effect sizes were found in both groups. Internet-based psychological treatment programs can thus vary in content and presentation, yet still be Much research on ICBT has been conducted in university settings with nationwide recruitment (Andersson et al., 2013a) or via the media, and several efficacy studies have found that guided ICBT for depression is effective Johansson and Andersson, 2012; Vernmark et al., 2010; Ruwaard et al., 2009; Carlbring et al., 2013; Warmerdam et al., 2008; Perini et al., 2009; Robinson et al., 2010; Hollandare et al., 2013; Carlbring et al., 2005; Andersson et al., 2006; Berger et al., 2011a; Berger et al., 2011b; Botella et al., 2010; Titov et al., 2011; Heinrich et al., 2016; Ivarsson et al., 2014; Zetterberg et al., 2019 ) with a favorable outcome at the 3.5 year follow-up in one study (Andersson et al., 2013b) . Less research has been conducted in representative clinical settings and few studies have had an active control condition. However, some studies on ICBT in health care settings have been carried out (Ruwaard et al., 2012; Watts et al., 2012; Williams and Andrews, 2013; Kessler et al., 2009; Hedman et al., 2014; Titov et al., 2015; Kivi et al., 2014; Johansson et al., 2019; Mathiasen et al., 2018; Hadjistavropoulos et al., 2016; Nordgreen et al., 2018) In a large effectiveness study by Hedman et al. (2014) 1203 patients were treated with ICBT for depression in routine psychiatric care in Stockholm, Sweden. The effect on depressive symptoms was large with a within-group effect size (d) of 1.27. Some studies have used active control conditions, often resulting in smaller between group effects (Kampmann et al., 2016) .
Comorbidity is common among depressed persons, and one metaanalysis (Friborg et al., 2014) estimated that as many as 45% of the patients with major depressive disorder (MDD) have a comorbid personality disorder (PD). There is a widespread perception within clinical psychiatry that PD has an adverse effect on the outcome of many treatments, and PD has been found to increase the risk of drop out (Schindler et al., 2013) and fewer patients with a PD responded to CBT compared to those without a PD in one study (Fournier et al., 2008) . Meta-analyses have shown that PD is a risk factor for poor outcome in treatment for depression (Newton-Howes et al., 2006; Newton-Howes et al., 2014) . However, there are exceptions, i.e. RCTs showing that the effect of CBT on patients with depression and PDs is comparable to that for patients without a PD (Joyce et al., 2007; Lis and Myhr, 2016; van Bronswijk et al., 2018) .
It has also been found that at least 50% of depressed persons fulfill the diagnostic criteria for a comorbid anxiety disorder (Kessler et al., 2007) . One study demonstrated that a high anxiety level increased the risk of relapse after CBT for depression (Forand and Derubeis, 2013) and that focusing on anxiety during sessions reduced the effect on depressive symptoms (Gibbons and DeRubeis, 2008) . However, there are also studies indicating that a comorbid anxiety disorder does not affect the outcome of CBT for depression (Smits et al., 2009) , and in a study by Kashdan and Roberts (2011) , comorbid social anxiety actually increased the effect of CBT for depression.
The aim of this study was to compare the effect of ICBT with the effect of an active control condition in a clinical sample with a depressive disorder recruited from primary and psychiatric care. An additional aim was to investigate the impact of comorbidity.
We hypothesized that, in comparison to the active control condition, ICBT would lead to reduced depressive symptoms and that improvements would be sustained over time. The second hypothesis was that patients suffering from a comorbid anxiety disorder or a personality disorder would improve less.
Material and methods

Design
A randomized controlled trial (RCT) with repeated measurements was conducted to compare the effects of ICBT with those of an active control group in terms of changes in depressive symptoms and remission rates.
Participants
Participants were recruited in primary care and psychiatric care in two similarly sized neighboring County Councils in Sweden, Örebro and Värmland, each with around 280,000 inhabitants. Recruitment started in 2007 and ended in 2012. Patients received information about the study from posters in waiting rooms as well as being briefed by primary and psychiatric care staff. Both referrals from a health professional and self-referrals were accepted. To qualify, the participant should have mild to moderate depressive symptoms (15-30 on the MADRS-S (Svanborg and Asberg, 1994) ), be at least 18 years old, have internet access and be fluent in Swedish. Reasons for exclusion were ongoing CBT, starting or adjusting antidepressant medication during the past month, being suicidal, suffering from bipolar disorder, psychosis, and/ or seasonal affective disorder. A demographic description of the participants is presented in Table 1 .
Procedure
Patients who expressed an interest in the study received a letter containing a formal invitation to participate, a written consent form, and a postage prepaid envelope.
Patients who scored 15-30 on the MADRS-S (Svanborg and Asberg, 1994) were called for a SCID-I (First et al., 1998 ) and a SCID-II (First et al., 1994) interview to assess psychopathology on the DSM-IV (American Psychiatric Association, 2000) Axis I and comorbid PDs (results are shown in Table 2 ). The face-to-face interview was conducted by a licensed psychologist and lasted for about two hours. The psychologists were unaware of the study hypotheses and not informed about group allocation to ensure an independent diagnostic process before and after treatment.
The participants were randomized to either ICBT or active control. The randomization sequence had differing block sizes, unknown to the researchers, which was prepared in advance by a statistician. A numbered opaque envelope was opened for each participant after the decision of inclusion was made. The patients were recommended to complete approximately one module per week, and hence the treatment in eight weeks. At the start, the participants had access to one module and subsequently to the other modules in sequence when the treating psychologist considered that all homework had been completed satisfactorily. Each module contained questions to answer and return to the psychologist via the online platform.
To identify deterioration or suicidal tendencies, patients were asked to complete weekly self-ratings with the MADRS-S. In cases where a participant rated 4 or higher on MADRS-S item 9 (zest for life) the treating psychologist contacted the participant for an assessment of current suicidal ideation and possible referral to further care.
After treatment, all patients were called for a second SCID-I face-toface interview. They were also asked to fill out self-ratings (MADRS-S and BDI-II) on the website at post-treatment and after 6, 12 and 24 months. A flow chart of patient participation is presented in Fig. 1 . Note: ADM = antidepressant medication.
The protocol was approved by the Regional Ethics Committee in Uppsala, Sweden (No. 2006:038) . No trial registration was made.
Treatment content
A secure web-based platform was constructed for the study where participants logged in with unique user names and passwords and completed their self-ratings on the MADRS-S and BDI-II. The participants gained access to their treatment material, ICBT, or active control (in accordance with their random allocation) on the platform. There was also a messaging service (similar to email), by which the participants in both groups had most of their contact with the psychologist. The participants could send messages to the psychologist without restrictions and typically did so once a week. Messages were normally responded to within one working day. At the end of each module there were mandatory questions that all participants answered in a message to their psychologist. The psychologist gave feedback on completed homework, answered questions and gave access to the next module in their replies. Feedback on homework in the ICBT-group were typically written to help the participant to understand and to use the strategies in behavioral activation and cognitive restructuring. In the control group however, the messages from the psychologist were restricted to support and did not contain any suggestions about altering behavior or challenging negative thoughts.
The two treatment materials compared in the study differed in content but were both divided into modules with questions at the end. The guided self-help program was a modified version of the material used in previous RCTs Vernmark et al., 2010) .
It consisted of eight text modules including exercises and comprised 39,000 words (114 pages) in total. The material started with an introduction to CBT followed by a module about depression from a CBTperspective with a behavioral focus (Martell et al., 2001 ). There were two modules on behavioral activation and one on cognitive restructuring (Beck, 1979) . There was one basic module on sleep and relaxation (Morin, 1996) and one optional module on more advanced strategies for improved sleep. The final module was designed to help patients in defining long-term goals (Wilson and Murrell, 2004 ) and relapse prevention (Gortner et al., 1998) .
The material read by the active control group consisted of information about depression. It was divided into 9 modules without CBT elements and comprised 23,000 words (49 pages). The material covered information about the diagnosis of depression, epidemiology, gender differences, comorbidity and short descriptions of different psychological and pharmacological treatments.
Outcome measures
The self-reported Montgomery-Åsberg Depression Rating Scale (MADRS-S) (Svanborg and Asberg, 1994 ) was used to measure depressive symptoms and suicidal thoughts. MADRS-S is a self-administered version of Montgomery-Åsberg Depression Rating Scale (MADRS) (Montgomery and Asberg, 1979) and has been reported to have a high or moderate correlation with MADRS (Svanborg and Asberg, 1994; Svanborg and Asberg, 2001; Fantino and Moore, 2009) .
MADRS-S is a 9-item measure where the patient is asked to answer questions by scoring them from 0 to 6. There are four type-statements for each item (representing scores 0, 2, 4 and 6) to make the scoring easier. A higher score indicates more severe depression. The maximum score for MADRS-S is 54 and the cutoff points are; 0-12 minimal, 13-19 mild, 20-34 moderate and > 34 severe (Montgomery and Asberg, 1979) .
MADRS-S has been tested for reliability and validity, for instance by Fantino and Moore (2009) who analyzed data from a large group of patients diagnosed with major depressive disorder. In that study, the construct validity was found to be satisfactory and Cronbach's alpha was reported at 0.84. It has been shown that MADRS-S is sensitive to change in depressive symptoms during treatment (Montgomery and Asberg, 1979; Fantino and Moore, 2009) .
In addition to MADRS-S, the Beck Depression Inventory -Second edition (BDI-II) (Beck et al., 2005) was used to measure degree of depressive symptoms. BDI-II is self-administered and it comprises 21 items. Each item yields a score of 0-3 which gives a maximum score of 63. Every item consists of a group of statements concerning a specific symptom that is common in depressions. The patient chooses which statement that best describes how he or she felt the last two weeks. BDI-II cutoff scores are; 0-13 minimal, 14-19 mild, 20-28 moderate and 29-63 severe (Beck et al., 2005) .
BDI-II is a revised version of BDI, created in 1996 to meet the criteria of depression from Diagnostic and Statistical Manual of Mental Disorders -Fourth Edition (American Psychiatric Association, 2000; Beck et al., 1996) . The reliability and validity of BDI-II have been tested with good results in several studies, showing satisfactory internal consistency and test-retest reliability, and was found to differentiate well between grades of depression with sufficient sensitivity to change (Beck et al., 2005; Garcia-Batista et al., 2018; Kuhner et al., 2007; Osman et al., 2004; Storch et al., 2004) . A comparative study of MADRS-S and BDI-II applied within primary care was published by (Wikberg et al., 2015) , where the two instruments were found to correlate well, both with sufficient reliability measures. Both the MADRS-S and BDI-II have been validated for online use (Hollandare et al., 2010) .
For the interviews, the SCID I (Structured Clinical Interview for DSM-IV-Axis I) (First et al., 1998) and SCID II (Structured Clinical Interview for DSM-IV-Axis II) (First et al., 1994) were used to obtain a good diagnostic picture of the participants. Note: NOS = not otherwise specified; MDD = Major depressive disorder; GAD = Generalized anxiety disorder; OCD = Obsessive compulsive disorder; PTSD = Post traumatic stress disorder. A patient could have more than one diagnosis.
Analyses
A group (ICBT versus control) × time (pre-, post-treatment, 6-, 12-, and 24-month follow-ups) randomized design based on the intent-totreat model was used. Linear mixed models (Brown and Prescott, 1999) with full information maximum likelihood estimation were employed to handle missing data because repeated observations for the same individual are correlated which violates the assumption of independence (Gueorguieva and Krystal, 2004; Brown and Prescott, 1999) . Full information maximum likelihood estimation has the advantage of providing accurate estimates with missing data under fairly unrestrictive missing data assumptions (Hesser, 2015) and is a recommended method for handling missing data (Schafer and Graham, 2002) . Estimated parameters were obtained using a mixed-model approach employing an unstructured covariance structure. The alpha level was set at 0.05. Within and between-group effect sizes (Cohen's d) (Cohen, 1988) were first calculated using the estimated means from the mixed model analysis and are shown in Table 3 . We also calculated effect sizes based on observed data (using the pooled standard deviations) for the ICBT and control group (Table 4) , as well as between ICBT-patients with or without a PD (Table 5) .
For remission rates, clinically significant change was determined for BDI-II by using a combination of a lower limit cut-off score (two standard deviations from the pretest mean) and a minimum improvement A.-L. Flygare, et al. Internet Interventions 19 (2020) 100303 score calculated by means of the Reliable Change Index (RCI) for each individual. The formulas provided by Jacobson and Truax (1991) were employed. The RCI was calculated using a test-retest reliability of 0.80 for both the MADRS-S (Svanborg and Asberg, 1994) and the BDI-II (Beck et al., 1996) . The RCI cut-off was 1.96 (p < .05). For the MADRS-S the change is considered reliable and clinically significant if the score is below 15 points and has decreased by at least 5 points, and for the BDI-II when the score is below 13 points and has decreased at least 10 points. Cut-offs using these formulas have been applied in previous ICBT research (Berger et al., 2011b) . In the RCI-analyses, missing data was replaced with the last known value. The second way of determining clinical significance was whether the participants were diagnosed with a depressive disorder in the SCID interview after treatment. No assumptions were made about diagnostic status for participants who we were unable to interview at post treatment. Chi 2 tests were used to analyse the difference in proportions with diagnose between the groups. Multiple regression analyses were performed to assess whether comorbidity predicted the improvement in depressive symptoms. The outcome variables were standardized change scores on the MADRS-S and the BDI-II between pre and post-treatment, calculated with the formula Z 2 − (Z 1 * R 1 2 ) (Steketee and Chambless, 1992) . The independent variables, i.e. the presence (or non-presence) of an anxiety disorder or a personality disorder, were inserted simultaneously into the model.
Results
Adherence
In the ICBT group, the mean number of modules completed was 5.9 (SD = 2.2) (range 1-8) out of a maximum of 8 (73.8%). In the control condition, an average of 6.8 (SD = 3.1) (range 1-9) modules were completed out of a maximum of 9 (75.6%).
Clinical significance
There was no significant difference between the proportions of patients with the diagnosis of major depression at pre-treatment in the two groups (χ 2 = 0.38, df = 1, p = .537) nor any difference between the proportions of those fulfilling the criteria for any depressive disorder at pre-treatment in the two groups (χ 2 = 0.56, df = 1, p = .81) (see Table 2 ). In the ICBT group, the number diagnosed with MDD dropped from 33/48 (68.8%) participants at pre-treatment to 9/38 (23.7%) after treatment. In the control group, the number diagnosed with MDD decreased from 35/47 (74.5%) to 19/36 (52.7%). After treatment, significantly fewer participants in the ICBT group fulfilled the criteria for MDD compared to the control group (χ 2 = 6.653, df = 1, p = .01). The proportions fulfilling the criteria for any depressive disorder at post-treatment in the two groups did not differ significantly (χ 2 = 1.9, df = 1, p = .168).
From pre-to post-treatment, 56% (n = 27) of the participants in the ICBT group exhibited reliable change (Jacobson and Truax, 1991) on the BDI-II compared to 36% (n = 17) in the control group. Although the difference was not significant, a trend favoring ICBT could be observed (χ 2 = 3.646, df = 1, p = .056). At the 6-month follow-up, 60%
(n = 29) in the ICBT group and 38% (n = 18) in the control group demonstrated reliable change. At this stage the difference between the two groups had decreased (χ 2 = 2.109, df = 1, p = .146). Similar results were found at the 12-month follow-up; 58% (n = 28) in the ICBT group and 30% (n = 14) in the control group exhibited reliable change (χ 2 = 1.212, df = 1, p = .271).
Changes over time on the BDI-II: ICBT versus active control
The estimated means and statistics for the two groups across time Note. BDI-II = Beck Depression Inventory -Second Edition, BG = between-group, ICBT = internet-based cognitive behavior therapy, CONT = control group, d = Cohen's d, M = mean, MADRS-S = Montgomery-Åsberg Depression Rating Scale -self-rated version, SD = standard deviation, WG = within-group. All the within-group effect sizes were calculated based on the pre-treatment scores. Table 5 Mean difference between participants with and without a personality disorder (PD) on the MADRS-S and BDI-II as well as between-group (no PD vs. PD) effect size (Cohens' d), based on observed data, at post-treatment and the 6-, 12-and 24-month follow-ups for the ICBT group. Flygare, et al. Internet Interventions 19 (2020) 100303 for the BDI-II are presented in Table 3 . Mixed-effect models showed a non-significant group effect (F = 0.01, df = 94.33, p = .991), a significant time effect (F = 63.28, df = 78.06, p < .001), and a significant group × time effect on the BDI-II (F = 5.52, df = 78.06, p = .021) from pre to post-treatment in favor of the ICBT group. Further analyses were carried out to examine changes from pretreatment to 6-, 12-and 24-month follow-ups. Mixed-effect models showed a non-significant group effect (F = 0.08, df = 87.72, p = .782), a significant time effect (F = 64.09, df = 75.86, p < .001), and a non-significant group × time effect on the BDI-II (F = 3.01, df = 75.86, p = .055) from pre-treatment to the 6-month follow-up. Mixed effect models also demonstrated a non-significant group effect (F = 0.19, df = 81.27, p = .661), a significant time effect (F = 42.68, df = 70.61, p < .001), and a non-significant group × time effect on the BDI-II (F = 2.44, df = 70.61, p = .071) from pre-treatment to the 12-month follow-up. There was a non-significant group effect (F = 0.47, df = 73.61, p = .496), a significant time effect (F = 90.91, df = 55.82, p < .001), and a non-significant group × time effect on the BDI-II (F = 0.68, df = 55.82, p = .414) from pre-treatment to the 24-month follow-up.
Finally, analyses were carried out to examine changes from posttreatment to the 6-, 12-and 24-month follow-ups. Mixed-effect models showed a non-significant group effect (F = 0.88, df = 74.96, p = .351; F = 0.36, df = 74.96, p = .553; F = 0.94, df = 68.82, p = .760), a significant time effect (F = 10.17, df = 70.61, p = .002; F = 7.48, df = 67.46 p = .008; F = 15.13, df = 54.75, p < .001), and a nonsignificant group × time effect on the BDI-II (F = 0.18, df = 70.61, p = .670; F = 0.92, df = 67.46, p = .341; F = 1.51, df = 54.75, p = .225) from post-treatment to the 6-, 12-and 24-month follow-up respectively.
Changes over time on the MADRS-S: ICBT versus active control
The estimated MADRS-S means and statistics for the two groups over time are presented in Table 3 . Mixed-effect models showed a nonsignificant group effect (F = 0.55, df = 85.56, p = .460), a significant effect of time (F = 83.11, df = 75.41, p < .001), and a non-significant group × time effect on the MADRS-S (F = 1.99, df = 75.41, p = .163) from pre-to post-treatment.
Further analyses were carried out to examine changes from pretreatment to the 6-, 12-and 24-month follow-ups. Mixed-effect models showed a non-significant group effect (F = 0.99, df = 76.61, p = .323), a significant time effect (F = 74.86, df = 70.63, p < .001), and a non-significant group × time effect on the MADRS-S (F = 1.16, df = 70.63, p = .318) from pre-treatment to the 6-month follow-up. There was a non-significant group effect (F = 1.17, df = 71.28, p = .282), a significant effect of time (F = 53.09, df = 65.53, p < .001), and a non-significant group × time effect on the MADRS-S (F = 1.09, df = 65.53, p = .358) from pre-treatment to the 12-month follow-up. Likewise, there was a non-significant group effect (F = 0.06, df = 60.65, p = .804), a significant time effect (F = 89.46, df = 54.04, p < .001), and a non-significant group × time effect on the MADRS-S (F = 0.01, df = 54.04, p = .974) from pre-treatment to the 24-month follow-up.
Finally, analyses were carried out to examine changes from posttreatment to the 6-, 12-and 24-month follow-ups. There was a nonsignificant group effect (F = 2.03, df = 74.41, p = .159; F = 1.06, df = 74.91, p = .306; F = 0.24, df = 68.08, p = .627), a significant time effect (F = 4.67, df = 70.99, p = .034; F = 4.05, df = 65.53, p = .048; F = 10.62, df = 55.02, p = .002), and a non-significant group × time effect on the MADRS-S (F = 0.15, df = 70.99, p = .699; F = 0.56, df = 65.53, p = .457; F = 2.23, df = 55.02, p = .141) from post-treatment to the 6-, 12-and 24-month follow-ups.
Changes over time on suicidal thoughts (MADRS-S item 9): ICBT versus active control
The estimated MADRS-S item 9 (zest for life) means and statistics for the two groups across time are presented in Table 3 . Mixed-effect models revealed a non-significant group effect (F = 0.13, df = 91.23, p = .724), a significant effect of time (F = 41.40, df = 80.24, p < .001) , and a non-significant group × time effect on item 9 (F = 0.01, df = 80.24, p = .999) from pre-to post-treatment.
There was a non-significant group effect (F = 0.05, df = 85.25, p = .832), a significant time effect (F = 36.50, df = 74.02, p < .001), and a non-significant group × time effect on item 9 (F = 0.07, df = 74.02, p = .935) from pre-treatment to the 6-month follow-up. Likewise, there was a non-significant group effect (F = 0.21, df = 89.72, p = .649), a significant time effect (F = 26.20, df = 69.81, p < .001) , and a non-significant group × time effect on item 9 (F = 0.09, df = 69.81, p = .968) from pre-treatment to the 12-month follow-up. There was also a non-significant group effect (F = 0.01, df = 75.92, p = .932), a significant time effect (F = 46.07, df = 57.22, p < .001), and a non-significant group × time effect on item 9 (F = 0.09, df = 57.22, p = .767) from pre-treatment to the 24-month follow-up.
Finally, analyses were carried out to examine changes from posttreatment to the 6-, 12-and 24-month follow-ups. There was a nonsignificant group effect ( 
Effects of comorbidity
The presence of a personality disorder (PD) was found to significantly predict a lower level of improvement in depressive symptoms between pre-and post-treatment when measured by the MADRS-S (β = −0.342, t(39) = −2.213, p = .033), and when measured by the BDI-II (β = −0.321, t(39) = −2.151, p = .038). The presence of an anxiety disorder did not significantly predict the level of improvement in depressive symptoms when measured by MADRS-S (β = −0.051, t (39) = −0.327, p = .746), or when measured by the BDI-II (β = −0.299, t(39) = −2.009, p = .052) although a trend was observed.
Effect sizes based on observed data
The effect sizes (Cohen's d) calculated using observed data for both MADRS-S and BDI-II were large within both the ICBT group and the control group at post-treatment and small between groups (Table 4) . The between-groups effect sizes (Cohen's d) calculated using observed data to compare participants with and without PDs in the ICBT group were large at post-treatment (Table 5 ).
Discussion
The aim of this study was to compare ICBT to an active control condition in a clinical sample of patients with a depressive disorder recruited from primary and psychiatric care. Significantly more ICBT patients had entered remission after treatment compared to the active control patients. Internet-based CBT reduced depressive symptoms (measured by BDI-II) significantly more than an active control condition between pre-and post-treatment in a clinical sample. During follow-up, the difference in symptom levels between the groups decreased and disappeared after two years, however, the improvements were sustained during two years. The effect size of ICBT in this study can be considered large. The effect of ICBT on depressive symptoms was not significantly moderated by the presence of a comorbid anxiety disorder, but was clearly reduced in cases with a personality disorder.
We are not aware of any previous study that has investigated the effect of comorbid personality pathology on ICBT for depression. In the present study, we found that on average, patients without PD had almost a one standard deviation larger improvement at post-treatment than those with PD. This is in line with previous research on psychotherapy face-to-face (Newton-Howes et al., 2006; Newton-Howes et al., 2014) , however, we are not aware of any previous studies showing that patients with PD may also benefit far less from internet based CBT for depression. This result needs to be replicated, preferably with a larger sample that enables examination of possible differences in effect from specific PDs. If this result is replicated it raises the question if ICBT can be adapted to become an effective treatment for depression when comorbidity with a PD is present. Including elements from dialectic behavior therapy (DBT) (Linehan, 1993) could be one way of adapting the treatment for the needs of some patients with a PD since it has been shown to be an effective face-to-face psychotherapy for patients with borderline personality disorder (Linehan et al., 2006; Cristea et al., 2017) and has also shown an effect on depressive symptoms in cases with comorbidity (Lynch et al., 2007) .
The within-group effect size of ICBT in this study was (d) = 1.4, which should be compared to (d) = 1.23 in the efficacy study by Andersson et al. (2005) , as the treatment content is almost identical. However, the sample in the study by Andersson et al. (2005) was recruited through the media and the study was conducted in a university setting. This provides further evidence that ICBT can yield a similar effect in a health care setting as in previous efficacy studies. The effect in the present study was similar to the effects in previous effectiveness studies, e.g. (d) = 1.27 (Hedman et al., 2014) , (d) = 1.0 (calculated with observed means) (Titov et al., 2015) , and (d) = 1.09 (Kivi et al., 2014) .
The effect of the active control treatment was surprisingly large in view of the fact that the modules did not contain any suggestions for altering behavior or questioning dysfunctional thoughts. One possible explanation is that therapist support seems to be responsible for a large proportion of the effect in meta-analyses. The therapists were instructed to only offer support to the control patients and not provide any guidance resembling CBT techniques to ensure that no CBT elements would seep into the control treatment. However, recent results reveal that therapist guidance in ICBT is also mainly supportive (Holländare et al., 2016) so perhaps the effect of supportive guidance explains why the control patients also improved over time. Another possibility is that merely reading the information material increased activity levels, which could have reduced depressive symptoms.
The effect of ICBT in this study was not significantly reduced by the presence of an anxiety disorder, which is in line with a recent metaanalysis by Karyotaki et al. (2018) which found no difference in outcome after ICBT for depression between patients with and without comorbid anxiety. However, our result showing that the presence of a PD did reduce the effect of ICBT raises questions about the effect of other possible comorbidities, e.g., neuropsychiatric disorders or substance abuse, on the outcome of internet bases CBT. More knowledge about the effect of comorbidities on ICBT outcome could help guide clinical decisions and the development of adapted treatments for subgroups.
The drop-out rate was higher in the control condition compared to the ICBT. Since CBT is a well-known form of therapy and the information condition is not an established intervention, a speculation is that some of those randomized to information dropped out due to disappointment with their allocation. Another speculation is that they might have found the modules or the therapist guidance ineffective or unappealing. The randomized design and long term follow-up are strengths of this study. The inclusion of more than one depressive disorder might increase external validity because the case mix was derived from a recruitment process within a regular clinical health care setting. The aim of the recruitment process was that each participant should be eligible for health care before being asked to participate, making the sample representative of those who normally seek help for depression. Additional strengths are the thorough diagnostic process using face-toface SCID-I interviews before and after treatment, which were conducted by clinical psychologists who were not aware of the patients' allocation. Another strength is the use of outcome measures that have been validated for online use (Hollandare et al., 2010) . The limited sample size did not allow for analyses of the impact on outcome from different personality disorders, and also makes the estimate of the size of differences in outcome between patients with and without PD imprecise (Kapur and Munafo, 2019) . Another limitation was missing data during the follow up which limits statistical power. We did not assess PD after the intervention which limits our knowledge of diagnostic status post treatment.
Conclusions
In Conclusion, although ICBT reduced depressive symptoms more than an active control condition directly after treatment, the two interventions seemed to have a similar effect over time. Depressed patients within primary and psychiatric care, with or without a comorbid anxiety disorder, can benefit from ICBT. Patients with a PD seem to benefit less from ICBT for depression, however this needs to be investigated further.
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